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Modeling of stiffness of graphene/epoxy nanocomposites
with randomly distributed graphene using a combined
molecular dynamics-micromechanics method
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Abstract- By combining the molecular dynamics and micromechanics methods, a new approach is presented. The
molecular dynamics method is used to model the stiffness of the graphene/epoxy nanocomposites containing one layer
of nano graphene embedded in epoxy resin. Three representative volume elements (RVE) are selected and the
longitudinal, transverse and normal stiffnessesof RVEs with arbitrary graphene size are simulated. The best curve is
fitted to each stiffness diagram and stiffnesses of the RVE in three directions with true graphene size are investigated. In
order to consider the effect of randomly graphene sheets distribution in epoxy resin, micromechanical approach is used.
Finally, the stiffness of the nanocomposites with randomly distributed graphene is calculated. An experimental program
is conducted. The result of the modeling is well agreed with the experimental data.
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3. Consistent Valance Force Field

4. Chemistry at Harvard Molecular Mechanics
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1. Representative Volume Element (RVE)
2. Force Field
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